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(54) eiCTROUUMINESCENCE DISPLAY DEVICE 

PURPOSETo make it hardly influenced by the noise of 
a selection switch, etc by selecting the comb.nabon of 
ON/OFF of plural drive TFTs in one pixel and performing 
gradation display by controlling a current flowing through «* 
an EL element. , 
CONSTITUTION: When transistens M4-M6 are selected 
by means of a selection signal ym f rom a Y-8»s shrtt 
register, an X-axis register outputs a shift signal in the 
order of selection signals Xn1-Xn3. The driving voltage 
of an image data signal -VL having digital H or L is held 
synchronized with the shifts of the selection signals 
Xn1-Xn3 drive TFTs M1-M3 having L are turned on and 
an EL power source 1 Is supplied to an EL d«" em - 
ELnm through the drive TFT. When all ^J™^.. 
M3 are turned on, the EL element ELnm emits ight with 
the maximum luminance and the gradation display is 
performed by selecting the drive TFTs M1-M3. 
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CLAIMS 



[Claimttfl 

[Claim U Electroluminesoeiit-diflplay 
equipment characterised by performing a 
gradation display by preparing 
ekctrolumineecence devices and two or 
more drive TFT which drives these 
electroluminescence devices for every 
pixel, and choosing two or more 
aforementioned drive TFT. 
iClaim 21 Two or more aforementioned 
drive TFT ie electrolumineecent-display 
equipment according to claim 1 
characterized by for mutual conductances 
differing, respectively and being 
constituted. 

[Claim 3] Electrolumineecenfdieplay 
equipment according to claim 1 or 2 
characterized by preparing a latch circuit 
in maintenance of the driver voltage of 
two or more aforementioned drive TFT. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001} 

[Industrial Application) this invention 
relates to EL display which drives an 
electroluminescence (henceforth EL) 
element using TFT (henceforth TFT). 
[00021 

[Description of the Prior Art! DrfrWfeg * 
foawjng.fi are drawings having shown 
the conventional example. Hereafter, the 



conventional example is explained based 
on a drawing. 

[00031 Drawing 4 (a) is a panel block 
diagram, and the display screen XI, the 
shift register 12 of the X-axis, and the 
shift register 13 of a Y-axis are formed in 
the display (display) panel 10. 
[0004] EL power supply is supplied to the 
display screen 11, and supply of a shift 
register power supply and the input of an 
X-axis synchronizing signal are 
performed Ui Ihe shift remoter 12 of the 
X-axis. Furthermore, supply of a shift 
register power supply and the input of a 
Y-axis synchronizing signal are 
performed to the shift register 13 of a 
Y-axis. Moreover, the output of an image 
data signal is prepared in the output 
section of the shift register 12 of the 

X-axis. 

[00051 R rawin&A (b) is expansion 
explanatory drawing of the A section of 
drawing 4 (a), to 1 pixel (the rectangular 
head of a dotted line shows) of the display 
screen 11, two pieces and a capacitor 
consist of one piece, and the EL element 
consists of one piece for the transistor. 
[0006] When this 1 pixel himinescence 
operation has the output of a selection 
signal y 1 with the shift register 13 of a 
Y-axis and there is an output of a 
selection signal xl with the shift register 
12 of the X-axis, a transistor Tyll and a 
transistor Txl are turned on- 
[0007] For this reason, image data 
signal-VL is inputted into the gate of the 
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drive transistor MIL Thereby, the 
current according tn this gate voltage 
flows between the drain of the drive 
transistor Mil, and the source from EL 
power supply, and EL-element EL11 
emits light. 

100081 lb the following timing, although 
the shift register 12 of the X-axis will 
make the output of a selection signal xl 
off and selection-signal x2 will be 
outputted, the aforementioned 
luminescence of EL-element ELll will be 
maintained until this pixel is chosen next, 
once the gate voltage of the drive 
transistor Mil is held by the capacitor 
clL 

[0009] Drawings is explanatory drawing 
of the X-axis shift register of the 
conventional example. In draying 5 , 
NAND circuits 21 and 22 are waveform 
shaping circuits, and start puleeSP of 
dock- CL of an opposite phase and a low 
("L") is inputted. Moreover, clocked 
inverters 26-32 and inverters 33-37 are 
shift registers. Furthermore, inverters 
38-43 and NAND circuits 23-25 are 
logical circuits which output selection , 
signals xl-x3. 

[00101 As for Clock CL and opposite 
phase clock-CL, another side is set to a 
low CL") when one side is a high level 
("H"). In a clocked inverter, a dock CL 
input will be in a high impedance state, 
when a clock CL input will be in an active 
state when an opposite phase clock-CL 
input is "H M , and it operates as an 
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inverter by "L M and an opposite phase 
clock-CL input is "L" in "H" conversely. 
[0011] For example, as for the clocked 
inverter 26 and the clocked inverter 29, 
the clock CL input and opposite phase 
clocked-into-CL are connected conversely. 
For this reason, when a clocked inverter 
26 is an active state, a clocked inverter 29 
will be in a high impedance state. 
[0012] p*f»«niip 6 is wave explanatory 
drawing of the conventional example, and 
explains operation of the ehift register of 
the X-axis of drawing 5 hereafter based 
on the wave of each point of drawing 6 
(1) Hie potential of A paints which is the 
output of a waveform shaping circuit is 
"H" when there is no start pulse-SP <"L"X 
A point* will be set to "L" if start pulse SP 
of *L h is inputted at this time (refer to 
d rawing 6 and A). 

[0013] (2) Since a clocked inverter 29 will 
be in an active state when it is set to "H" 
and a clocked inverter 26 will next be in a 
high impedance state, since a clocked 
inverter 26 will be in an active state 
when, as for the B point, A points are set 
to "L*, "H" of the aforementioned B point 
is held only for the active period of a 
clocked inverter 29 (refer to drawing 6 
andB). 

[0014] (3) C points become a B point and 
the wave of an opposite phase by the 
inverter 33 (refer to dewing 6 and C). 
(4) D points become half-clock cycle delay 
****** from the B point by the holding 
circuit by the clocked inverter 29, the 
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clocked inverter 27 which will be in an 
active state simultaneously, and an 
inverter 34 and a clocked inverter 30. 
[0015} (5) E points become D points and 
the wave of an opposite phase by the 
inverter 34, and become half -dock cycle 
delay ****** from the wave of C points 
(refer to flawing S and £). 
(6) F points become half-clock cycle delay 
****** from D points by the holding 
circuit by the clocke d inverter 30, the 
clocked inverter 28 which will be in an 
active state simultaneously, and an 
inverter 35 and a clocked inverter 31. 
[0016] CO G points become F points and 
the wave of an opposite phase by the 
inverter 35, and become half-clock cycle 
delay ****** from the wave of E points 
(refer to d rawing 6 and G). 
(8) H points become the reversal signal of 
C points by the inverter 38 (refer to 
drawing 6 and H). I points become the 
reversal signal of E points by the inverter 
39 (refer to jfeflW?"? 6 and I). Moreover, J 
point serves as a reversal signal of G 
points by the inverter 40 (refer to 
dramngS and J). 

[0017) (9) K points are the outputs of 
NAND circuits, and the signal of H 
points and E points is inputted into two 
inputs of NAND circuit 23. L points are 
the outputs of NAND circuit 24, and the 
signal of I points and G points is inputted 
into two inputs of NAND circuit 24. 
Moreover, M points are the outputs of 
NAND circuit 25, and the signal from J 



point and an inverter (not shown) is 
inputted into two inputs of NAND circuit 

25. 

[00181 (10) A selection signal xl turns 
into a reversal signal of K points by the 
inverter 41 ( ikfiBOHafi > *1 reference), 
and this selection signal xl is inputted 
into the gate of the field-effect transistor 
Txl of an N channel. For this reason, if a 
selection signal xl is set to "H\ a 
transistor Txl will be turned on and 
between the drain and the source will 
flow. 

[00191 (11) Selection-signal x2 serves as a 
reversal signal of L points by the inverter 
42 (refer to fl fflgBBgjj and x2), and this 
selection-signal x2 is inputted into the 
gate of the field-effect transistor Tx2 of 
an N channel. For this reason, if 
selection-signal x2 is set to "H", a 
transistor T%2 will be turned on. 
[0020] (12) A selection signal x3 turns 
into a reversal signal of M points by the 

inverter 43 (<kawjng_6, x3 reference), 
and this selection signal x3 is inputted 
into the gate of the field-effect transistor 
Tx3 of an Nchannel. For this reason, if a 
selection signal x3 is set to "H", a 
transistor Tx3 will be turned on. 
[0021] Thus, the signal considered as the 
half-clock cycle shift at a selection signal 
xl. x2, x3, .... order is acquired. 
[00221 

[Problem(a) to be Solved by the 
Invention] The following technical 
problems occurred in the above 
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conventional dungs. Since it was 
transmitted with an analog signal and 
accumulated at capacity (capacitors Cll, 
C21, Cl2, and G22), the driver voltage 
(image data signal-VL) of drives TFTM11, 
M21, M12, and M22 was influenced of the 
noise of the transistors Txl, Tx2, Tyll, 
Ty21, and Tyl2 which are selecting 
switches, and Ty22 grade, and when high 
resolution and high gradation were 
aimed at, it had a limitation. 
[0023] Moreover, in order to accumulate 
the driver voltage of Drive TFT in the 
capacity prepared near the transistor, 
when the signal was lost by the OFF 
state current of a selecting switch and the 
gate of Drive TFT, and the leakage 
current with time and high resolution 
and high gradation were aimed at by 
them, it had a limitation. 
[0024) this invention forms two or more 
drives TFT into 1 pixel, makes this turn 
on and turn off with a digital signal 
performs the gradation display of an EL 
element with the combination of the ON 
and the off-drive TFT, and aims at 
making it not influenced of the OFF etaja 
current, the gate, a leakage current, etc. 
by making influence of noises, such as a 
selecting switch, hard to be influenced, 
and the latch circuit 
[00251 

(Means for Solving the Problem! this 
invention was constituted as follows, in 
order to solve the above-mentioned 
technical problem. Thawing 1 is 



explanatory drawing of the 1st example 
of this invention, and shows the drive 
circuit of EL-element BLnm in 1 pixel- 
Two or more drive TFT Ml, M2, and M3 
by which drawing 1 was connected to the 
EL power supply 1 and the EL power 
supply 1 CTFT), these -- be alike drive 
TFTM1-M3 - with EL-element ELnm to 
drive The transistors M4-M8 which are 
the selecting switches which give image 
data signal- VL of "H" or *L n to the gate of 
drives TETM1-M3, It has the capacitors 
C1-C3 which accumulate the selection 
signal ym which chooses the transistors 
M4-M6 of a selecting switch, the selection 
signals Xnl XnS which choose transistors 
M7-M9, and the gate voltage which 
drives drives TFTM1-M3. 
[0026] Moreover, it differs, respectively 
and the mutual conductance (gm) of 
drives TFTMl, M2, and M3 is constituted. 
Furthermore, as shown in explanatory 
drawing of the 2nd example of drawing fl , 
the latch circuit of a clocked inverter and 
an inverter is prepared in maintenance of 
the driver voltage of Drive TFT. 
[0027] 

[Function] The operation of this invention 
based on the above-mentioned 
composition is explained. In drawing,! , 
when transistors M4-M6 are chosen by 
the selection signal ym from the shift 
register of a Y-axis, the shift register of 
the X-axis outputs a shift Cecan) signal in 
order of Xn2 and Xn3 from a selection, 
signal Xnl. And synchronizing with the 
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shift of these selection signals XnlXn3, 
image data signalVL of digital n H" or "L tt 
is supplied. 

[0028] By this, the driver voltage of 
image data signalVL of *H" or rt L" is held 
at capacitors C1-C3, the drive TFT used 
he "L h is turned on, and the EL power 
supply l ie supplied to EL-element ELnm 
through the drive TFT. When all the 
drives TETM1-M3 are ON, EL-element 
ELnm emits light by the maximum 
brightness. 

[0029] Moreover, it is the ratio of the 
mutual conductance of drives TFTM1, 
M2, andM3 20, 21, and 22 By carrying 
out, eight gradation can be displayed by 
selection of drives TFTM1-M3. 
[0030] Furthermore, in drAwing 3 , the 
OFF state current of a selecting switch, 
the gate of drives TFTM1-M3, and 
influence of a leakage current can be 
influenced and carried out by preparing a 
latch circuit in maintenance of the driver 
voltage of drives TFTM1-M3. 
[00311 Thus, ON of two or more drives 
TFTM1-M3 and the combination of OFF 
performing a gradation display, and being 
influenced of noise 6, such as a selecting 
switch, since the driver voltage of this 
drive TFT is the digital signal of ON and 

OFF decreases. 

[00321 

[Example] 

(Explanation of the 1st example! 
Drawing 1 and drawing 2 are explanatory 
drawings of the 1st example. Drawing X 



shows the drive circuit of EL-element 
ELnm equivalent to 1 pixel of the 
conventional example of drawing 4 - In 
drawing 1 , organic EL-element ELnm 
driven by the drives TFTM1, M2, and M3 
of three P channels connected to the EL 
power supply 1 and these drives 
TFTM1-M3 is prepared. 
[0033] Moreover, the field-effect 
transistors CTFD M4-M6 of the N 
channel which is a selecting switch, and 
M7-M8 are chosen as the gate of these 
drives TFTM1-M3 by selection signals ym, 
XnlOCn3, and digital image data 
signalVL of "H" or "L" is supplied to it. 
And this image data signal-VL is held by 
capacitors CI, C2, and C3. 
[0034] Furthermore, the ratio of the 
mutual conductance of these drives 
TFTM1, M2, and M3 is 20, 21, and 22, 
respectively. The length or width of fece 
of the gate (channel) ie changed so that it 
may become. Thereby, if the ON state 
current of drive TFTMl is set to 1, the 
ON state current of 2 and drive TFTM3 
will be set to 4 by the ON state current of 
drive TFTM2. 

[00361 Drawing 2 is wave explanatory 
drawing in the 1st example. Hereafter, 
operation of the circuit of drawing I is 
explained based on drawing 2 . the shift 
register of the X-axis - the 3 timeB as 
many selection signals (shift pulse) Xnl, 
Xn2, and Xn3 as Clock CL ... is generated 
( flnm^fi , Xnl and Xn2, Xn3 reference) 
moreover, image data signal-VL shift 
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pulses Xnl, Xn2, and Xn3 - the digital 
signal of M H" which synchronized with .... 
or "L" is outputted (refer to feagjpg 3 
and -VXJ In addition, xl and X2 of 
fo awjngji show the selection signal of the 
X-axis shift register of the conventional 
example* 

100361 (1) Now, when the selection signal 
ym of the shift register of the Y-axis is "H", 
if a selection signal Xnl is set to *H'\ a 
transistor M4 and a transistor M7 will be 
turned on first For this reason, "L" of 
image data signal VL at this tune is given 
to the gate of drive TFTM1, and this 
drive TFTMl is turned on. The gate 
voltage of this "L* is held hy the capacitor 
CL 

10037) (2) Next, if a selection signal Xn2 
is set to ,r H", a transistor MS and a 
transistor M8 will be turned cm . For this 
reason. "L" of image data signal-VLat 
this time is given to the gate of drive 
TFTM2, and drive TFTM2 is turned oft 
The gate voltage of this "H" is held by the 
capacitor C2. 

[0038] (3) Next, if a selection signal Xn3 
is set to "H", a transistor M6 and a 
transistor M9 will be turned on. For this 
reason, h L H of image data signalVL at 
this time is given to the gate of drive 
TFTM3, and drive TFTM3 is turned on. 
The gate voltage of thiB "L n is held by the 
capacitor C3. 

[0039] In the case of image data 

signal -VL of the example of this fcagiag 

2 , drives TFTMl and M3 are turned on, 
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and drive TFTM2 is turned off. By this, to 
EL-element ELnm, 6 times I when 
setting the current of drive TFTM 1 to 1 1 
as maay current as this will flow from the 
EL power supply 1. 

[0040] Thus, the current which flows to 
an EL element can be controlled by 
combination which three drives TFT from 
which gm differs are formed 
[ combination 1 into 1 pixel, and makes 
this turn on and turn of£ and 8 gradation 
displays can be performed. 
[0041] [Explanation of the 2nd example] 
Drawing 3 is explanatory drawing of the 
2nd example. Drawing 3 shows the drive 
circuit of EL-element ELnm equivalent to 
1 pixel. The example of drawing 3 
prepares the latch circuit of clocked 
inverters 2-4 and inverters 5-7 in holding 
the driver voltage of TFTMl M3 by drive 
instead of the capacitors C1-C3 of 
fl ja«/mff 1 . In this case, since inverters 
5-7 were formed, with .drawing } , the 
reversed digital image data signal VL will 
he supplied. 

[0042] Moreover, the reversal signal of 
selection signals Xnl'XnS is given, 
respectively as reference (reference) 
voltage refnl-refhS of clocked inverters 
2-4. For this reason, the clocked inverters 
2-4 which correspond, respectively when 
transistors M7-M9 are ON will be in a 
high impedance state, and when 
transistors M7-M9 are OFF, the clocked 
inverters 2-4 which correspond, 
respectively will he in the active state 
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which operatBB as an inverter. 

[0043] The other drives TFTM1-M8, the 

transistor M4 which is a selecting switch 

- M9 grade are the same as drawing ) 

Operation of the circuit of flrawfog 3 

explained. 

100441 (D Now, when the selection signal 
ym of the shift register of the Y-axis is M H", 
if a selection signal Xnl is set to "H", a 
transistor M4 and a transistor M7 will he 
turned on first. For this reason, the 
digital image data signal VL at this time 

is given to the fiate of drive TFTM 1 
through an inverter 5. The gate voltage 
at this time is held by the latch circuit of 

a clocked inverter 2 and an inverter 5 
when a transistor M7 is turned off. 
100451 (2) Next, if a selection signal Xn2 
is set to "H". a transistor M6 and a 
transistor M8 will be turned on. For this 
reason, the digital image data VL at this 
time are given to the gate of drive TFTM2 
through an inverter 6. The gate voltage 
at this time is held by the latch circuit of 
a clocked inverter 3 and an inverter 6 
when a transistor M8 is turned off 
[0046] (8) Next, if a selection signal Xn3 
is set to TP, a transistor M6 and a 
transistor M9 will be turned on. For this 
reason, the digital image data VL at this 
time are given to the gate of drive TFTM3 
through an inverter 7. The gate voltage 
at this time is held by the latch circuit of 
a clocked inverter 4 and an inverter 7 
when a transistor M9 is turned off. 
(00471 Thus, the current which flows to 



an EL element is controlled by 
combination of the drives TFTM1-M3 
from which gm in 1 pixel differs, and it 
can be influenced [neither the OFF state 
currents a selecting switch nor the gate 
of Drive TFT, and 1 of a leakage current 
by the latch circuit, and can carry out 
[0048) In addition, although the 
aforementioned example explained the 
case where three drives TFT were formed 
into 1 pixel, it is also not only this but two 
pieces or four pieces or mare. Moreover, 
other circuits, such as a flip-flop, can also 
he used as a latch circuit. Furthermore, 
the thing of a different channel can also 
be ured for the transistor which is Drive 
TFT or a selecting switch. 
[0049] 

[Effect of the Invention] According to this 
invention, there are the following effects 
as mentioned above. 

(1) By choosing ON of two or more drives 
TFT in 1 pixel, and the combination of 
OFF, control the current which flows to 
an EL element and the gradation display 
is performed, and since the driver voltage 
erf this drive TFT is the digital signal of 
ON and OFF, it stops easily being 
influenced of noises, such as a selecting 
switch, according to invention according 
to claim 1. 

[0050] (2) Since two or more drives TFT 
from which gm differs were formed into 1 
pixel according to invention according to 
chum 2, the display of high gradation can 
be performed. 
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(3) According to invention according to 
claim 3, since the driving signal of Drive 
TFT was held by the latch circuit, 
influence of the OFF state current of a 
selecting switch, the gate of Drive TFT, a 
leakage current etc. can be influenced 
and carried out. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
flfeflgagg ll It explanatory drawing of 
the let example of this invention. 
mowing Sfl It is wave explanatory 
drawing in the let example, 
[Drawing 31 It is explanatory drawing of 
the 2nd example. 

jprawinff 41 It is explanatory drawing of 

the conventional example. 

Jftrawiny 51 It is explanatory drawing of 

the X-axis shift register of the 

conventional example. 

Qfragjag 61 It is wave explanatory 

drawing of the conventional example. 

(Description of Notations] 

1 EL Power Supply 

C1-C3 Capacitor 

ELnm EL element 

M1-M3 Drive TFT 

M4-M9 Transistor (selecting switch) 

ym Selection signal 

Xnl-Xn3 Selection signal 

- VL Image Data Signal 
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